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ABSTRACT : PROBLEM TO BE SOLVED: To provide a surface read-out type optical recording medium 
excellent in characteristics of magnetic field sensitivity and SNR. 

SOLUTION: The recording layer consists of two layers of a main recording layer showing 
perpendicular magnetization and essentially comprising TbFeCo and an auxiliary layer 
showing perpendicular magnetization and essentially comprising TbFeCo. The main 
recording layer Is formed as a multilayered film by alternately depositing Tb layers and 
layers of FeCo or essentially comprising FeCo with the period of film forming controlled to 
>0.3 nm and <1 .5 nm. 
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1 ) iefiM*^'T b F e C o . hh^MiT b F e C o S:± 
iif:bttzm^it<n±Mmmb, rtFeCo. fc&l-^ 

iiTb F e coi^i^t Lf^mmm<7)2mTm^^iix 

2) ±.ieiJe*'Tbgi:FeCo, ^|>V^{iFeCo* 

0. SnrntLtl. 5 n mOT-Ceb D , 

3) «Bc7)Jl/Sit$rTbMJJ : FeCo)lW=l : Xt 

inSm 2 ] iie^JiOBgi^** 1 5 n mULt 3 0 n m 

tAT-T?) 0 , mmm<OmMii^ l n mJ.:Jl± l O n mOTt- 

s >r t ^mwLt-r^m^ i * T^^ti 2 tcK«6<ois®0E;^i 

[00 0 1] 

[0002] 

[0003] ^l^iait^fiEftsti-ffiitcr y 

mm:Fim^<^mmzimm^'kts^mm^m^L. m 

^^■t^m^^miom-^. 1 miETieii ( ^-^ 1^ ^ h 
h) ■simx'ti}->i>-mimmmz^j:r>x i^iE 

[0004] iEias^co/ia6c7)^-^-«i#*, 

MLx Mmmizmm ^nx^^ht/. -y h ^ is^iii 

LT^S^ilTV^S (Appl. Phy 
s. Lett. 68. P. 141 (1996) ). HCO 
ISili^rffiTiiS olid I mm ersion Leri 
s (OTS I Lta^-t) ^ y h'^fSffltl^— r-t-A 



is* ( A ) i,zx^xmt^m^<7)MS3m?r (~a/-2n 

A : NAJi^!|?!l^>-X<^gaPic) X ^m.V^-?—?X'<^'^ 

zcoimm^mkX'\i^^^-y Y^immmz^m^ 

i')^h'£^Wfihhfzibl.Z (^1 0 0 nm) . %^(r)%tm 

mw(r)X 0 izmm^mvxismwAz\y-^-t'~M,^m. 
m-t?><^)X'ii^j:<. mm^m^-tizmmmmizu—^ 

mm'mk<^mmmi^x'iimmxm i umm/'mmm 
/^2%mm/mimbLXK^^<r)i)^-m^xh^<7)tiz 
wtT. ism^r/iMmx'imuxKmmxmimmmy 
mmm/m 2 mmm t v ^ d iSM^onifjt t txmmm 

mm^iii,Lmim) « ftia-c-ti. u-yxNASri 
i^XTt Lxmm±cr>^mz2-hmt:mLxi^-^-m, 

mt, tmm^^n^j: 'jmmtm:ff^i^^^nx\,^^ 

(J. Magn. Soc. Jpn. 68. SI, p. 2 
69(1999)). 

[0005] i£^^ie«i-c<i. tmmt s i l^ v h 

ijS.nif^ tiMzn±^(7)x y -i y—^ y K imm-fh 

Ztifi^^^. tfc, sS.^m&^^ibhfzibl,ZsdM-?-i^ 

M'^m.mi^^iz s <i> $ ix&fzi^mA\i<^^^mm t kc 

[0006] 

•7-7 t:*t LXhi&/-^ XX'SN mzmLtim^(Di:>cD 

mmmm-^-hztx-h^. 

[0007] 

^j:mmzm^. mMm^m.i:itzmw.. m^±.\.z:i,-t£< 
t i>smmi5Xx/^mmi::L<r)mizmmLx^xhmam. 
Lm^mmmuMza t d ^ t b f 

e C o . ^|,V^±Tb F e C o LtzmmmitcO 
±immt. TbFeCo, ib-I.V^tiTbF eCo^ri. 

Lt:nmmcr>2mx'mmL. 2 ) ^Mmm?:Thm 

tFeCo. h^^^HF c o^^i^tttzmi^mz 

mm LfzmX'f^imMm ^ 0 . 3 n myji 1 . 5 n mOT 
tt. 3) WJlc^MWib^TbmW: FeColi»= 
1 : Xi:||:bL/::B#2. 6^X^4. 3cr,^mt-t^Z 
b^zX<0 'J 7 -C'i^J y ^ XV/teM L S N R. 
-SCli;, ±fE4*iii7:)Mil^l 5nmJ.Ui3 0n 

my.T. WjflOlPJfar 1 n ml.:J.±l 0 nmy.Ti:-rS 

)iiIiciS)l-r § c: i 0 s N RK#i^!a*A^'r6]±-r-i> i 

h2:^aiL*^BJ^^JiSt-r^tSo/i, ii-e, TbF 
e C o t^tiF e C o ^±.f*i; -ri.slMi: -^^1^ 
tlTb F e C o , V»{iF e C o ^ 9 0%ia±-^tf-& 
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[0008] 't^j:io-h. *5%BJ^aHi!^^tii LM^m^ 

comizmm LT^^«®i%;^ai Lmymm&mmzts 

('^T. 1 ) iei|ii//TbFeCo, S)|>l^(±TbFeC 

o ^^.i^t i fzmmmit<7)±immt . t b f e c o . 

m.mmmi}^0 . S n m^Ji l . 5 n mUi,TX'$) 0.3) 
mm<7)mmit^Thmm: FeCo|iff=l :xtmt> 

[ 0 0 0 9 3 :^ 4>tc, *^BfltfOafflm;^Ui LM3tlK^fe 
m^mi±imm<7)9^mi: 1 5 nmiaJiS 0 nmaTt 

immmc^mm^ 1 n mj,:i.± 1 0 n mU).rt-ti> z t , 
tmm^m^my^mmmc^mizms^i-^zt ^nmt 

[00101 w.Tiz:^^BM^wizmmizmm-t^, 
[ 0 0 1 1 ] n 1 iz^^^Bj^commmp^ib tm^mmm 

[ 0 0 1 2 3 ^ 1 1 J: Lximm^^k'comwmL 
t Lxcrm^^mti-ri>(OThiutmtzm&^tii'^ ij 

[00 13] mimi 2{iA 1 . A 1-^^. Au. A 

g. cntc>iKm^com\^±mmmx-^^-f)K m-k^ 
<oAT'Au. Ag, ptm<^n'^m^cvi^^m.^t^ 

^mwLi 1 km.mmi2t<7)mizmfiiLLxi^j:^\ 

[00 14] leilJll 3iiTbFeCo. ibi,Vv{iTb 

FeCo^±wt Lfcmmmit(r>±imm t t b f e c 

^>^V^{iTb FeCo^i#:i: Lf^^iB^JB02«T 
#B£L, ±iailiJl^Tb«i: FeCo, $)^,V»{4FeC 
o Lfzmt:^mzmm L/^BS^^'^^tfi^L-Bfel^JS 

ffiSr 0 . 3 n inlil± 1 . 5 n mi:j.Tt I . aJSOHJPJt 
SrTbPJ?: FeCo)PJ5:=l : Xh^^:>L/iB#2. 6 
SXg4. 50iEiai:-ri.. ^^T'. TbFeCoJ>|, 
^^HF eCo^^i^t't^m^.tit. ^^L^ixTbFe 
Co. $)§t^{4FeCoSr9 0%UJJt-^tf-&^A»^>BS;-& 

ffn^rstft-r-?. . m.mmnw^o . 3 n m J; O t I 
^i:x±immcr>i^m.tf^jmT-t^ zbizx-^xsNRm 

imm(mM:tmixx sNRtimT-t^ i>(^t^z. hit 

ZZX\ ±mm<DmM?: 1 5 nmiyjiS 0 nmJji 

Tt immmcomM^ 1 n myji 1 0 n mi:).rtt^ z 

\<^. smm<^T b F e C o iZiiM^'&.imibhtzliblZC 



i(3) 001-297495 (P2001-297495A) 



r. Ti. Zr. Nb. T a^i:'OW:^tt7cS^mjDL 
Nd^fc'$raa)DL^tor*)-5Tt><tV\ tti. ±1611 
Bt>Jl/±lei*ii-C' !> B I. S N R^i£lim-!^riSS«7>.'iiT- 

ii{ft»i/±iB«fJiioi*ji)S ( u-^-xmrnizMm^ 

mmx^h. 

[00151 ^mmi 4{4S i N, A 1 N, S i A 1 O 
Sm^t'lf fife § ix . >^ 7 r-'s y H tOv?±#14 ^ 

^n^j:h<7)t-rttzih{z^m.m 1 5«^B3^f^«ftJi>: 

j^-dfV (DLC) ll(»lit«i:<7)m«t-*oTt,ft 

-■ r;l-'5: h'<^7l#:Oiraitli ^ -y I # ±(f ^i^:^ 
arm-r C i: t i 0 X 7 r-^ -y H 0??±!tt1±*fS 

[00161 *f&HBo^®M;^ai Lmmmmmtm. 
Lfzmm^:A^uzmm\2±.izm%^^mwLLx^cr)±. 

f^m, wMmt:mmi-x^<r>±.\.z^d^^m^Lxi^ 
[0017] i.:ijh<oMst;i. ieii:«. ^mm. m^mm 

[ 0 0 1 8 1 s/^. '^mmm^\b Lm^^sm^uw 
ii, mm 1 AffMWLmzri^ v iv^m^mmitmm^ 

t'tr^h^j:^^M^-hmt:m^'thZtlzX'oX, NA 

i^t Lxi>mm-ti> z t ti^tti^^ , ^m^- hmc^m^ 
-hm^d:t'mmx'^h, 

[00 191 

[^Mf?<Ji tiT. ^^m^mmmizm-:i^mi,zmmizm 
mt^iiK :^mHiiztthcommm<7)Mm^^ix?> t 

[00201 ( mum i ) n 2 ^c^^ i -} ^j:mm(rmm 

•y^O. 4 5/iin(7)^r*|«CO#V»/idf«J;«5?-d-r^^-h^ 
<75«152 1±(:Auo. 99X10. oifli*''^fi!tl>KWe2 2 
^DCX.'-i-y^mXS 0 nmcom^izmi^l'tz. Z<7)± 
T b F e C o T a «^ /i, ^ ^ fflflJ!) S 2 3 T b 0 . 1 5 F e 
0.65C00. i7Tao.o3^-^-/ h5rffiffltTDC;?.VN--y 
9^X4 n m£7)ff;'^(;j^^Lfv:. ^i7)_htrT b F e C o 
T a*>rp^^±ie#ijl 2 4 ^Tb y y h >: F e 0. 76 
Coo.ioTao. 04 ^^7)l«lB#DCX.'^••y^<7):^ra 
t:-2 0nm«JJ;VtC?^^L/::. <I<7)|i^. Th9—yyV 
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i: F e C o T a rS'-y -y hcOj^A^ ^V-SrlUS LT T b 
l^ff: FeCoTalKJ¥=l : 3. 2i:L. mm^^f\^^ 

h/'F eCoTa.mtLfz. $^>tC-e«0±tC, S i 
'i>^-S.«SJi2 5S:Ari:N2(7)iI-&SSim4'-C'S i ^ 
-y>/ h^^fflL^cRtDttDCX^N'-yrJ'^-Ce 5nm. 
^''f-^'^:>H7-f (DLC) ^^(^^imim 

jtJi26^Ari:CH4 cr,M-^mm%^X'C ^-^ -y V 
^:im i.tzKm'&R F >y 1 5 n mffM tfc . 

[0021] ( mmm 2 > mmm 1 1 nmc^-^mx-mm 

MXM . ±imm 24cOTb/FeCoTa ^cr,^^m 

m^o. 4 nmb-mztx . ^smm 2 4cr,mmit^ 

Thmf¥: FeCoTaP,;p= 1 : Xi: LTX^r^YtS 

[00223 ( mmm s > mmm 1 1 i5)««^^::^^-r«a 

mX'U , ±iSMJi 24c7)Tb/FeCoT aMO^MJi 
^SrO. 4nnifc-^lcLT..1iBft®2 3. ±iBli^2 

[0023] ( mtm4 ) ^liffe^j 1 1 mmcr>:fjmx'mm 

mX'li. ±ie^2 4«^Tb/FeCoTaMmMJi 

[00241 (mmm5 ) mmm 1 1 mm(^ijmx'^m 

Mi^tif,Lm^mmmmMi:imuz. tztzt. 
mx'ii. h^y^^ty^o. 55Mrfx<7)mm^mmL. 

±tmm 24i7)Tb/FeCoT alK^OEltPJiaj^ o . 

4 n m J: -^IZ LX . DLC «<7>J^^f^T;? U /W^St^'h 

OunKOmMzm^L. Z.cr,'ikX\ y\-7;l.'^n#'l>i 
-T^/U^OjKjtJi 2 7 fr6l # ±(f ST' 1 n mM^P LT^ 

[0025] 1 ~3c7j«ffiS!;^ai Lmm^mm 

mW\.zn\^xm^Z7rctX d =S:iefiS^!^i4i7)ii,^^fl 
[ 0 0 2 6 1 ^ t > Y)V±.\,Z^m^tmiBm^-^ >y b L 

xm&m 1 0 m / s xim^ mm.^^^. mmmi.<,z u 

-•^-^^ 6 8 0 n m . W^BBDI^ 1 . 2 cT)^. ^ ^ 

5 I L's.-y 1 0 0 nmC0S§(3#±§-ti:, l^— t?'- 

tf), S I y H±0:3 W /L-M^$- 16. 7 M H z 
m^it^f}^i^imi-^ {-7-99: : 0. 3 0//m) . CI 
ififlbrr-Sl^iOn-f/HK-^^ 1 5 0 O e i: tfc. 15 



-tio. 8mwr-s>i). 

[0027] WJiCT) J; e. LTSII^ {.tz S N R<7)T b/ 
F e C o T a B)cJliiI«B*fe#tt^OS!l€«gS ( ^i6(?«l 1 (T)^ 
yyfV) ^m.\\.Z5f<t. Tb/F eCoTafiSMiiffiAi 
0. 3nm~l. 5nm«7)|gffl-C'2 0dBJa±«O^i?=5: 

[0028] 
[^1] 





SNR 


TnmJ 


[dB] 


0.20 


17.5 


0.30 


20.3 


0.40 


21.0 


0-bO 


21.5 


1.00 


21.2 


1.50 


20.8 


1.70 


16.3 



[0029] ^2i,zmMM2(r)^yy)V(r)Si^K(Dm'^ 

ISm (±KSI®OTb/FeCoTa)lJ?Jt (X) 
14) ^Tf^-t. X7&>'2. 6~4. 5<7)Kfflr2 OdBl^Lh 
C7)^*f ^Sr S N Km% (yixX\^h> 

[0030] 

[«2] 



H 


SNR 
TdBl 


2.3 


17.5 


2.6 


20.5 


3.2 


21.0 


3.8 


21.2 


4.5 


20.6 


4.9 


17.5 



[0031] ^3\,zm^<n±^mmm.. w&mfm(r> 

■^yzTfv {mtm\4(7>-^yr)i') ^osnrcom^^SS: 

^<t. ±U^m<7im$.-ffi 1 5 n mtUi3 0 n mI.:JlTt\ 
nmm<rMW-ti^ l n mVXt l O n mVXT<^^mx- 2 0 . 
3 d B^JiO^JPSrS NR*Jf#/oiiTV^I>, 

[0032] 

[^3] 
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mm 

[nml 


mm 


SNR 
FdBl 


10 


4 


16.5 


15 


0 


17.8 


15 


1 


20.3 


15 


4 


20.8 


20 


0 


18.5 


20 


1 


20.5 


20 


4 


21.0 


20 


3 


20.6 


20 


10 


20.3 


20 


15 


17.8 


30 


0 


18.0 


30 


4 


20.5 


30 


10 


20.3 


35 


4 


18.9 


35 


10 


18.5 



[0033] mtmAoy^yy/Uc?^ S N RcoMTE^^i}^ 

[0034] mmm s <r)mMm^\i\ i-m.^m.%mmii^ 

CMtTl— -r-^;^6 8 0 nm, ^igpScO. SCT) 
M^Lfzt^^. -^—^^O. 4/zml:t5l^T 2 3dB 

[HI] 
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[003 5] 

i^m<7)m^] ^^mx-mmmi i ) isii«*^TbF 

e C o , i> -g, V »{iT bFeCoS-iflst LtzmmMitCO 

±mimt. TbFeCo. S>I.V>{iTbFeCo$r± 

i¥t LfzmW}mc^2mx'mf&^ixxt3 0.2) ^mmm 

*JTbJii:FeCo. S>^VHiFeCoS:±#:fcL;t« 

^^tzmm LtiBf}^ hts: *) . mmm^ 0 . 3 n mja 
±1. snmUJiTt-jbo, 3)nm<^mwit^Thm 

« : FeC oM»= 1 : Xi:a^>L7'c8t2. S^XS 

^ 1 5 n mVXL3 0 n mOT, ffiffijSi^M/f ^ 1 n mVX 
± 1 0 n rn J,:J.Ti: Ltz D . iei*«^fflK?Ji/±IE«J10 

I., 

[HI ] ^wmmmm.:^^vm.itTmimm¥f(r>-m 
[ 112 1 2|s^BBco^fi?!i 1 (Tyim.^^'f^^mmmx'h 
[i?-^oiKHj] 

1 1, 21 

12, 22: wmm 
1 3 : %mm 
2 3 : nmm 

2 4:^mm 

14, 25: f^li^i 
2 6 : ll*}K?tM 
2 7 : jF^jI® 

[112] 
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